Proximity of TPR and NTRK1 rearranging loci in human thyrocytes.
Chromosomal rearrangements are frequently associated with cancer; the mechanisms underlying their cell-type specificity are poorly understood. Papillary thyroid carcinomas are marked by a high frequency of chromosome rearrangements involving the RET and NTRK1 tyrosine kinase receptor genes and producing RET and TRK oncogenes. An explanation for the propensity of thyrocytes to undergo gene rearrangements has been recently proposed by Nikiforova and colleagues, who showed that the recombination between RET and H4 is favored by the loci proximity in interphase nuclei. We investigated whether the spatial proximity is a contributing factor also in the generation of the thyroid-specific TRK oncogenes. The distance between NTRK1 and its oncogenic partner TPR was determined by two-color fluorescence in situ hybridization and two-dimensional microscopy. A three-dimensional reconstruction of the data was also done. We show that the two loci in thyrocytes nuclei display a distance reduced with respect to peripheral blood lymphocytes, thus supporting the notion that spatial proximity of translocation-prone gene loci may favor gene rearrangements.